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mmm 

>* ^ e> w-tn-?n*« e l ji £&a$ nxs^ u , -t ©is c£f s x*;v^ 

- fc J: 0 E L 1 **firr 5* *5fi3fcttffr&* ©#WSiB S n 5 . £ © J: 5 t b 

©seek***] e > tcm^tm^x' s s . 

<ft-f >^^A0TO)*t*©2^«a(*-;uaA«fii-r?a:t)-5BBffi)±K h >J7x-;^ 

7 5 > (TPD) ft 2: © *- )V& A#$- S: IS* C «fc D »K 1 1 , $ 6> £ 7 5 * 7 U 7 
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as p * > 5 -r »«s t ; t^jv&xmmmmm) t a z x-* (t t** > >> 7 -i* » 

> h^-i 7'©xV 77°W ©«£\ ^^ssr-tn-ftisijffliafcaica^si*- 

fRl±-r*fe»T*5. *©fc», fiEL^^i^tSfilOUIHtf^iSSbS 

>ojU5d > h u-rnm^ < , -tftfc&a ux»stf ztfis-c^tK. 
^^©A5>x^iisr^7?st^s^o u^u c^T^iic&scit *a 
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!f§5 0, m6|llH^ELm ; ?i:S^^^^[n]1-S®±(CSBaLfeM^, 
LiH^£I^T5;:<h£&3©T\ ^aEL^Srf^^rTSlSO^n-fe^CD^SlCfc 

§ JP*© tz ft t fflMT £> 5 . 5Stt*T©1M X^/h S < 5 S £IE?£ left 
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£7j&B#MjSSftTV>* (16 IB) . L#bfcj&sS, £©fe©fe> EL*We>5e 
£WBB62-I58792#&*"rtt. WftWiEEFBO* h^*- K#§fc3fcS5©SHaWftlfcE 

^st w e ns3t*a* «t < ft-t t» < c t § ©tuh=- ©M^©!t 
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±IBIIWtt£tTO*5B«k:J; 0»*T*S. 
(1) .*fctt (2) ©SSft&S. 

(4) t&ExW7hD-;v$*y-te>*j|fW, «H35iS3t*ffWlfc^*ns5fi»Jii 
i&mt-r^tuiE (3) <DB3t£eS. 

■■ft^rr^ctsr^trsiftE (4) ononis, 
&irrzz.t&WAtTztm (4) ^fcii (5) <nwm.w. 
$n*pr*'&ft*T*^t*4*«t"r*ti«E (i) ~ (6) o^rnaxassftg*. 

$r#^tT-5Wf2 (1) ~ (6) WftlfrQfffiMm.. 

o) tuts (1) ~ (8) o^rn^m^tm^^ mmytmmmtzwz 
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VU-^-f ^ ^ >^BB» t £jH4R L-T*JE£BJJ[rr 5 CI i lei 0 , ©Pi* fcffiHte ft 
Sr^m^-T^BtlfB (9) (10) OiSt^fA. 

i) ©v>rnfr©fg7t->*xi^ 

d3) MiBiiTOJp^TO, y-K fw>> v-xftzttzmmbyyvz? 

£suf3 (12) ©^vXfi, ' 
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(12) (13) C^WtA. 

(is) wmwmiM^vf-y^m^n, 4>fc<£<&ie©FETh5>^**£ 
d , tufHmstEPjpx-r y?>^t^sn5 f e t h ? >vz&<d y w >ut. 

■i yfyif^Z^ftZ F E T h y >^OON- O F Ffiffti *) , t&IBtt^t 
Epjjn^lCj:^m^«©^D#^*%SnTV^Clt5:#^tT?>Htil2 (14) © 

£tr;i£:£«HR£t-*ii&f3 (12) ~ (15) ouWoMv^tA. 

mtmmmMy9-yifm^u, i^owm<o^ t/5 i >^Ei»ti*©« 

^WO^-fy^^EHtfclftKSnTfeD, WEHWrtK m^lRl©^ y5 L >^S 

y^mmtftfeofflofiKDz^ y?y>fmmt*miLTmm*mQt : £>zt\zj: 

EPJD^T^ 6 ©m«l&©^ D fcfrvs, n ©#^©H^EPinS^ ns# 
«©^*^fc««KWSr^-5»«t*^"r?)::i*W»tT5t(rfB (14) ~ (l 
6) ©V^Ttl* i ©f!7fe> / 7 1 xA. 

tuI5l|giraP7.-i'y5 1 >^* : f©«D^^l!]^^fWU, lu 

iBmm^iQ^w^©^^^m^s#i^Tss#f E ^M5M^Bfr B ifciis-r^^ 
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(19) H&12 (7) sfctt (8) <Dmmw.*'$&s m&tt>tt<i 

SStt* F E T b y yPXfCD-lU, *■© F K >aBj&Sf&IEft-fe >1^?)nl¥M 

ESfrfe >-^-©n^#^ra w nw 5 f e t h 5 >s?t, * © o n - o f f twfrc 
iDfcsnwsitfcttatratWB o) ~ (is) ©vvrn^osstS'^T- 

A, 

(2 0) p|5FW>W7t-ti>^©nM¥#Mi»3i$nTV^FETh^>v7 > 

mii2^^>^^B7t^©^-r§7 l e©-^ : &§7 , cLT^^-r^s^{f-^tt> mrts h u 

^>^^^>^©x®¥##WtSH*SnTVi*FETh7>5?^^K:*ViT, ^© 

xm&Km&&^-yhiz&mznzm&z^?zzt*&mt?zmfz (19) © 

2fcfe^©^se«, %7t^±t, £©^^^e>5£i£6ns3t&££&ai-r 
5fc&©5fe-fe>u-^"r*%>©T*«. mytm^z. s«±c, t«s» *©±t^ 

#u ^©m^}c^o^s(c43v^T7 , e^i±^n§, 

^^d, a&R©ss*«fcifcitan*%©-ffl*5Kt-r5fcft» 563t*^±fcs« 
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ms©ffi¥^0§ 

H 5Hu *^0J©B^v^T-A©iH^©i5S^J^*1-¥M«tB§iITS§ = 

0 6HU ^BJ©^vXxA^«-ria£§MSl!^§. 

H8A&tfH8Btt, *^©^v^5 1 A^g"riEl^«lii§0Tfe5. 
El 1 OH ^B^©^7 l fi->7,xA^-riHl!E§aBg!llTS*o 

01 2(1 #5S$©fS3fc->*xA£^¥ii«ll&Err&S. 
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01 3Afr5Hl 3Rtt, *^§Ba©^v7,xA©Mig^)g^STMW0T$. 

*T3*5^$nT^o» ^*?4K»asnws. «sfflmn*^3ffiftfc», mm, 

-f y ? > ^H^l 5 IC&RS tlT V* Sftii >tf-*-f y 5=- > £f in y h 9 J; 0 ffilfP $ tlT 
6ft, *»SnfcM^^Wfc«J:D, ttOTiPX-f y^y^'ZL-y h8£SLTS 
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m^izmnmmt. mytmrnm^-yhMz^r), mmmm^\z^^ti^ a 

d <D J; 5 \Z LX, iff £fr X?g^ t &8tt*?-0ftftfll IStef? tfft-fe >*1»C i D * 
SBl93ate3§-*-f y^>tf&m\z^n?n&M2tix^z>. FW>» 

m^tEPJP hy> f J7s$lM(D>f- h 194btC«£ tLT Vi 5 . mJBE&Etfl □ >X>1t- 
185ttWr**£t>&*. m^PPinh7>v7>^184©V-^193b»f|^Ml91lC 1 H 

k >gEi95b«^3 i e^i82CDM#jic^n j 5 : n^$nTv^ 0 563fc#?i82©i!i« 
ytty^r^ y3 L >if&-t'7>*Jz*2QBto<D h* w >i95d}c^n^n«snx^ 

§ . ^e-fe >1f7; -f v h7>z?X$> 208b©$* — M94dl43frfe >it7> -f y ? > 
if%— h 9 >vZ?208a© F W >195dtgESSS tlX^S. F W >195dt 9? > F 

i9ooiaifc*jEfiy#^3>x>i}— yttyvw 

n-Y^yV^OiV- M94ctt3tfe>U-X-< y5 L >^-SB*S5206at, 7-7.W3fe-fe 
>X>+i— 18543 =fc^ir >U"209CD— *CD*?tt^ r ^ > H 190fcJgM£ ftfc^§£ 
£©0 3 OS^WitM^Ta, m-X-f ^^>^lH^187tCX-t* ^/5 L >^ h 

'mi£&%M3y^yv-n5\zmmmz.t>ti. %mtmhyyi?7,?m<D 
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y-bWi94bk:tt&#4*.5ft5. £*ifcJ:D, fl^i!Ii9ifr$V-;U93b&£u?Kl/ 
-f >195b*aLT^*?182K:*tttf{fc*&SttS. mM«f67fc^Tl82^®iibT^ 
7>Fl90fcjJSftS. y5 L >^EIRl87t3gi:X-f s/^>#E*l88«!>^1"ttrt> 

x 1 93c t h w > i95c t © rarne C & D , Tfe-fe >1tX -f y f- > 9%— hyyfX? 

S*liJU «a£*»S-C**5R«tca:-3TV>*t, S^ffi^210t^5>Kl90c; 
©IMJ £«S£#aE*i. ««£4fefflS(IH?2l0 1 ^ 9 > H 190 1 ©M fclS 6 nfc*fl&tfcUJlHl& 
(H ITBiStf) lei D «ffi^ffi$n^. 

ttfcf. m-X-f ^>^frilil87<hJg-;W iy5 1 >^iH^188tEi]int-^SBE§^->^ 

^Bt^w^^r^cifcj&SRrtBfc^D, sec, »>u-* 

-f ? 5 1 > ^^-fflSH^206a* £ BBH206b t SflES ^ >^7T 5 H 
£9, mM©t#^^ ; fl82©7 I 6^^7 , eg : e^^209fcJ:D^£bT?»^t^T^ 

04tt, H 3 fciS-rfcifitCfeViT, ftii>tf209<B|IS£>t"fe>1f;W y^->if%- 
h7>v ? 7 l ^208b©y-7,193dlC, Bfctt**aHfttli*EP210fc, tfc. FW>195d«r 

187, £-*-f y^>^E»188, 3fe-t>«-<s/?>^3g-S«206a, 
■>KE«li*ISLT»*. 
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y^mmm^t^tm^m^ %^y^7,< y^yy%-mmm^ 
yv(D&iti?%ftm\zitifot5nffi*mfc?zz\ttfTZz. 

0 7tt, S6l'^-r«iS©«-&K:^ViT, ^7>F15l£l86<hfg-;Wy5P>^@Elt 

188, 7t-tl>1f^^^?>^-iBia206a, SfcH, %rty&7>< V^y^%-^M 
0 8AH, H 3 K^lli^C&^T, ^§im820Hg{piJ£m§OI191 tC, &fiffi| 

ft— h7>> ? x^208b©v-^i93dC B*$«fcffttH*FzioK:, FW> 

195d£ 5 > h* 195 fc-tn-^nSffifc 

D , ^7 > HE»186**^*St^l&S»189ft3SbTi6«). 
01011 H 9 Kl*1Kia©«'&te*ViT, ^>KS*186tJS— ^< y^>ifm 

Hi87$^®fct> ^7>Fiaitt»5>nfem-x^^^>^sHii2iiibfc^^T 
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188, *-fe>«-fy^>^*-S«206a, »>1W y5 L >^*=S» 

206bt*la5*#'b*5. 



01111 *^^ilffltfcB^™s©^;g«M^Wffi0TfeS„ 

(TFT=thin film transistor)©?* >*JU£«tfr- h«)23, y-*®«24a33<fctf F W 
-2)= y-h»E25©5^> TFTOV-^flW^afcitfl 4 W >*«24b.bte(fcllf -5 

it/FW >iRi*24b©±K:ttlt1-5»»f±A**2S»j-5tlT^*. rc^CMfclt 
V £S^24a& «k 15 F W >H«24b ch^MT § £ 5 V - X tt&28a« £ IS K K > 
*ffi28b#J&j£3nW5. ^©±KB, SSC^njilB5iteiftl«293&«V-^M24a± 
SI»VJTH©J:3K:3^J*SnTV»5. £ £TB^LTV>&V^ FW>M24btt* 

«TftA^S^*^5^7ti/*-JU2EA^Ml^?>^^2Jim> l;7cBVmAS§n2t 

jib, ±mtti~F«a<z>3-5, ^TOit'«^^#fc-r§^fe«jE§moT^^tpj 
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$.fz . u^-e Hjg3t#M 12* j: i i* w - >{t s nx t x 

*^©5S5t«tt, T«Si3£±«am£#a&^TV>S««K:fcS. £©}ij§X© 
363fofrGrtiB © ±£fi x & s . 

3oco±fc»» s^«sss^e>^ ; 5-tz>WTms3iw^->^^$nTVi§ 0 x 

>1t^TmM3i ©; ^ - >ttE»»(HT»4*$-r) lefttt $ tax . fg^Mm^A 
?->31±\Z ttpS¥*#32£ £ nM* W33^ 5 & 5png£^J& § ftX US . H 

H12H 011 fcw-r*rBff*3fi©*? *M UfcW^OEftW^trSRMaflB 
©mS«Jft¥BiBX2&S. ^-7.^y5 : ->^fflS2^(^-h^)187«Z<^?>^fflh 

»)188«, W*j?-y#m b^>vX^1830V-7.^193atJg^$tlX^S. X-f y 
^>^ffl h 7>5?X*183©F W ftttBttD h5>z?X*mO)?- h^l94b 

.fc»«SnTVi«©tFII^IC. ^7>h*iB^186t(Z)f B 1lC^$nfcmj£^ffl3>7 : 
>1^-185©fr*OJ^(HTttl85©T«|)fctt»$*iTVia. fffS»f3>r>1^- 
185© & 5 — (BTJil85©±A0 > FEHl86l^^$ nxv*£ . 

vX^184© P W >195btt^5 > KE*186te8H*£ttTV>5. 5Bfc*?©— SLLtC 
A,fc1t»e^57t-fe>it^^^tlXV^ 0 BTJlililftt^, pn^£©n»«#: 

^Tsnt> pM¥^^±mst^n^n»txu^. m-ji0j«i2oote^>F 
mmmz, -t>-v-®>±mm20i\m±>-v-xi y^>tfm~ h^>> f 7 > ^208b©Fw 
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-r >«i95dfc-weft»tt£nw5. ft-fe>u-;w hyyvz^zosb 

OV-^fflil93(«i3tiz>-iJ-«aEttaSiB»207t:, h«Bl94dH3frte>U-;W y?>^ 
K- h 5 >v7^208a© H W >195cfc, h 1940^^-^ >tt^-f y 5 t >^J|— 
206alC, V-7;i93cH3t-k>-y-X^ ^5=->^Bzi|SM206bt^n^ng^$tlTV^ o 

*»B&aBLfc3fi)fc*?(Hl 1 fcSL&^©ft3»fc»ifc£i£*H 1 3 

S"f. HI 3Afcw1-i:5t3feKlO*ffljrt-*. SfclOfi, MAtf*S7;i/#U#5 
£©£IR±lC, Ell 3 B tifi^fc, A*'J7Jl22£7/V.y^ 
CVD (chemical vapor deposition) iCiO^T^. J t<D±\Z. H 1 3 CCDcfc? fc, 7Ay 
*^CVD, AMttlCttSOO'CSSCia^SM LfcLPOow pressure) CVD&fc «t 0 V U □ 

v mmmtt-^n v $ ^cvd \z <t o s . t ta u =&- h 7*5- xvcvds t 

MWfcliWSi€-B)cigbfc±fc, 7*M^5?^hft^l?>3-HcJ:D8MlfU t£¥-?7 

^rj:3fc, y-7xS5*«k^Kw>BR^Brrs. fit. v-^^^fk 

3Gl;^n5L ^/ , «!y^'^CVDfc«tDjB-Jf|Htt«R, Mft£teSi0 2 £I?f£ 

b, ^^TV-7- KK>^t«^nT!/^^-M6«^ < t^-l^Mli?: 
3fcDI$<. £©l&1>, ±5&bfc^-hmS26^^->{t:©^©^^^5^i:^T 
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#Ttr*. Z.(D±\Z, BI13Io«fc5fc, ^naHffijftlR29, MMt«Si0 2 ©/^ 

3fibfcy-h«i26/^-><b©IRO^£*fflVi5^t*I"T?#S. ^©±£, 013 
K£^TJ:-5^ S^ft®li2©/^->£^&T 5. £©g£Kte, ^^^^ 

fc, 01 3LK:S"$"«k3fc, ±*SllSrJ^J5fc"r?>. _L«SlUi7^y £\ CVD&L< 

Si02£*/Vy*fcU<B:CVDK:«k!)l21 3MOi3fc»j3gTS. -€-0±t. 
ir>^g!TF*S3l©/\ 0 ^->£X/^^fcJ;DE]l 3N©£5KJBJ&"f*. £©E£ 

>H-t!>^fek:J;DB(#n>)*H-fcr>^U SiB©±#J£ill 3Plc^bfcJ:5 

^ic, iz>1^|LL«tl34©/^->£01 3 R©£5«J&-f 
5. £©^KltK ±SELfcy-hSS26;t^->'ffc©|ScD^S^^5C:t^T€ 
5. 

€«. 

AlLi, C u , Ni, Ag v AgMg, A u , Pt, Pd, Ir« Cr, Mo, 

<, £?£b<&5 0-5 0 Onm* 5 0 ~ 3 0 Onm©|gffi^$f^LVi e Tllfcffl 

1 0-3-1 x 1 0" 6 Q • cm©ieffifl*0?SLK 
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Mu 0. 1~1 0 Onm/min, ftfc 1~3 0 nm/min WJlli, 
^/^#Zi:bTte#KPM£T5^0Ti£&<, Ar, He, Ne, Kr, Xe 

<, MZ.\i. IF-yiftOvOA (1TO) , l^BF-ySlftO^A (IZ 
O) , KfbOS^A (ln 2 0 3 ) , WUkXX (SnQ 2 ) (Zn 

o) ©virn*»*^aufitu&t>03afqf*LVi. wk:3e» I s — :/ttft-f (i 

TWu ffl#I n 2 0 3 tSn0 2 i:^b^»»Ja^-C-&fl'«**, K*»i*il>^n*5 

I TOftt, I n 2 03^bSn02©^Jtai~2 0ft&%W3:L<, 
(J5~12Ii%«bU. IZOtil In 2 0 3 l:MLZn02O^Wil2~ 
3 2 



19/35 19849 

<* MSMtbTte, $—>fy h±0TOSB^il<U5 0 0-2 0 0 0 
Gauss, #K8 0 0- 1 5 0 0 Gauss g|^S bH. h±©«S[Sfttt^f 

^ £ m U £ * ^ <k "5 fc * t S H £ «fc o T 7° 7 X T 4 1 © 7. / 1y ? #7 © it fi 

7-7"* >y ht@^T5< *>jBc*JJittPL, 7'7Xv®mtf±t<te& 0 - y'yX^m 

T, Fe-Nd-B, Sm-Co, 7i7^b> TJ^nf^tf sn, * 

T^Fe-Nd-B, Sm-Co ^^^fiKffll B n§ ©T£? $ L H. 

(ilOO~3 0 0V, #fcl 5 0-2 5 OV0»WStK A-T 7X*BE#*tt?" 

0 ±12 © «k o UMMktfimz <<^5. 

A*-f 77SJE<h%JbiEfaffl©f>T, ttim 

#SL<t*5-l OOnm/min, 1 0 - 5 Onm/min ©IBHjPffS; U>. 
0. 1-0. 5Pa, hHMS*4-*-l OonCilttniiil/i. 

Ti±-niCjPK.TN 2) H 2> 0 2 , C 2 H 4 , NH 3 ^©^«7/5^pJ|gT^^ 
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J±«ttJS^&«*£V>fc«>a?*L<, #(CAr, Kr, Xe U>. 
Ar. Kr, Xe^$ffiViSdtfc«tO, ^SttfcWWa^STBBfrr* 

t&?*-*Jifi'J>tt<tiZ. Ar, Kr, XeO^< t^llW©^^ 

&J1V*T*>±<, £ © £ 5 ^rl-a-^J 7> £18 5$§-&, Ar, Kr, X e CD 
#J£CD£-ftte5 O^ltbT^^y^^tLT^USilWSl/K £©£ 
5l:Ar, K r %tz\tX e ©^TYiiP'>&< t%> 1 »iffit0jtfX 
£#7.£ffiV^;i£K<ktK #$8B©3»*£*li5LfcS;3;, 

3sL<fi5 0~5 0 Onm. $ Sfctt 5 0 ~ 3 0 0 nm©t§BdW£LVi. ±H@©J¥$ 

sg^st*, GE3L) *<fct>*m^©aAatg, *-ns 

SSnf\ WS!'i:^T%I&5^ 5~5 0 OnmSS, #£10~3 0 
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mytm<Dmi*tmmg.%L<\zi/i o~i ommt?n\z^\ *- 

lttlnm£t±if *Oi^ff*LVi. Ztob£<D&\M, WMM<D^ £>±P£&, M 
^ 0 OnmfgJt, ilMjfT 5 0 Onmg&Tfc*. ILCAiS/^KJlK^T 

£5 bTtt, MB§ 63-26469 2^*fcHS$tlT 

8ft$ft5#&<fcfcia#^tf5ns. icfc, HJ7. 

./U>W*fk ff57xZjV^yX> < 7>HtX ^UVX □ 1 
2-7^n^Uy>S!^#^W6ft3. S&fcKk W6-1 1 0 5 6 9^O 
7i^7>h7t>m ^K¥6-l 1 44 5 6 ^CD^ b77U -JVXx >S§ 

^TSteO. 0 1~10Si%> $e,l;ttO. l~5M%T**;i£##SLU. 

AifttlTH #HBS6 3- 2 6 4 6 9 2f, #H¥ 3 - 2 5 5 1 9 0^, WH¥ 
5 -7 0 7 3 3^, #r?l¥5 - 2 5 8 8 5 9^, #BH¥6 - 2 1 5 8 7 4^*lc8Si 
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7 7h) v^*v"7A, h** H>vMf} -8-^7U77H MIS> t*7 (2- 

*?;i/-8-*y U77M tk-^a^vF, nut. (8-*;ij;5M -f 
yvoh, bux (5-^^-8-+yj;7h) 7;v^£a, 8-+7U77 

MJ7!7A, HJ7 (5-^DD-8-+;u;7H #'J^A, k*7 (5-7on 

-8-*;u;5h) #;u>"j7A, 5, 7-i;^n;v-8-^y 0 77h7;i/$-£ 

A, bU7 (5, 7-^7'0^-8-tFo^; D77 h) T^SnSA, *U 
[Xtt (II) - 1*7. ( 8 - 1 5 —$rS U ~JW 7 * >] 

£fc> 8 -*7 'J /-;^^L^©E*f*®a/5m^©@BW?r^T57^5r^ 
«TS^T : bJ:<, :©J;5S:fe©tUTH fc*7 ( 2 -^V- 8 -*7 'J 7 
7 b) (7x7 7 b) 7)VS.-V&<JI!), k*7 ( 2 8 U 7 y b) 

;H-i?^/7 h) 7;v5-$A(iii), tf* (2-^?;v-8-+yj;7b) (77 

-7W7b) 7^5-£A(fflk H7 (2-77;V-8-=iP7ll7 7b) (A7-7 
l/^h) 7;V5--7A(HI)> t:7 (2-77^-8-^7 (^H-7i 
-;U7x7 7b) 7^i-^A(ni) , fc*7 (2-^-8-^>j;7h) (77- 
7;V^z:^A(IID, fc:7 ( 2 -7 7^- 8 'J 7 5 b) (A 

7- 7i-JP7x;7H 7)V5-9A(III), t:7 (2-77JI/-8-^7 U77b) 
(2, 3-y^7x;7b) 7^5 -r? A (III) . k*7 (2-73^-8-^7117 

7b) (2, 6-y/?JV7x;7h) 7J1/5 -^AOII) , fcf* (2-77^-8-* 
7 'J 7 7 b) (3, 4-y^fJV7i;7l>) 7JUS ~<7 A(III) , (2-77;V- 

8- ^7U77b) (3, 5 -777^7x7 7 b) 7;V5^^A(ni), h*7 (2-7 
7;U-8-^7 U77b) (3, 5 -v 5 -tert-7>;U7x7 7 b) 

, h*7 (2 -77^- 8 -^7U 77 b) (2, 6 -v7x~;i/7x7 7 b) 7Jl>5 
n-7A(III), t*7 (2-77;P-8-^r7'J7 7h) (2, 4, 6-hU7x~^7x 
77b) 7;WS-'7A(ni) , k'7 (2 -77)l>- 8 -*7 U 7 7 b) (2, 3, 6-b 
U77Jl'7x7 7b) 7;V5n'7A(III) . t*7 (2 -77JW- 8 -*7 U 7 7 b) 
(2, 3, 5, 6-7b777)l'7x77b) 7)V^ ~ -7 A(UI) * H7 (2-77JV- 
8-3VU77b) (l-77b7b) 7)^^^(111) , t?X (2 -77JV- 8 
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.SVJ7h) (2-^-7h^h) 7;i^xr7A{ffl), fc*7 (2, 4-^^-8-+ 
7U75h) (tJH-7i^7i;7h) 7;t^X<7A(III) , t*7 (2 ..4-5?* 
3^-8-*/ U/7h) W7-7x^7x77H 7^5 --7 A (III) , tf7 

(2, 4-^?^-8-^'J/7h) U7-7x-^7x/7h) 7;i/5X<} 
A (III) , fcfT. (2, 4-y^-8-^'j;7h) (3, 5-v7Wx;7 
h) 7;V=->7A(IID> t*7 (2, 4-y^JV-8-^7'J/7h) (3, 5-v- 
tert- 7*5^1/ 7^y 5 M 7^5X^(111), H7 (2 -7571/- 4 -Xy\>l/- 8 - + 

;u;7b) (A7-^^/7h) 7;i/5xC7AaiD > t*7 (2-/^-4-^1-^ 

y-8-+;U;7h) (^-7xnjV7x/^b) 7;V=x<7A(III), b?7 (2- 
7?^-5-v77-8-^r7l)77H &)V b -7 Wy b) 7;^-7i^(in), 
t*7 ( 2 - ^f^- 6 - f 'J 7Mo^f jV- 8 - + 7 U 7 7 K) (2.-t7b7 
b) 7Jl/5x-yA(III)#75*&£. 

uvufr, t*7 (2-^^;v-8-^y uy^h) 7;vsx^a(iii) -m-^v- 
H7 (2-*9Mi/-8-*7 U7 7;i/5x<}A(iiD , £7 (2, 
s-^y'jy^h) 7;i^x<7A(in) -M-^y-t*7 (2, 4-:775\>u-8-^ 

7U;5H 7;i/5-7A(III) , H7 (4-x^Jb- 2 -7^- 8 -_*7 U 7 5 h) 
7;W5x7A(in) -jtt-*^rV-lf^ (4-X^-2-^-8-+;'J/7b) 
7;V5X7A(IID, If 7 (2-^-4-yh + y4;'j;7b) 7^5x^(111) 
-A-^^rV-t*7 (2-^-4-^h*WJ/5H 7;P$x«7A(IID, h* 
7 (5-->77-2-75 1 ;V- 8-^/ h) 7JVSx«yA(ni) -M-^MfV-tf 
7 (5-v77-2-75 1 ;V-8-^y U/^h) 7;V5-9 A(ni) , t*7 (2-75 1 
;V-5-hU7Mn/fJV- 8 -*7 U77 h) 7;V5X<7A(III) -/z-^V-tf 
7 (2-^?^-5-h'J7^D^f^-8-^7'j;7H 7;U5x<y A (01) #T 

C©e^©^7sh«KjRiUTtt, 4WF6 - 1 1 0 5 6 9 ^£13*07 i=JW7 > 
b5-fe>SIS^4#II¥6 - 1 1 4 4 5 6^-^fa«©xh^7'J-^Xx>M«#^ 
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(DttWit, 0. 0 1~2 0JtS%, £5fctt0. 1-1 5 5tm% irt^ff* 
bK 

**U7©*yti>^€^*#T€E5&*, #**iJ7B*&MK: 

-71 > h £ H © £ 5 fcjg^JI fc"&*r $ « i icj; 0. }g-&/f g#© 

- SSSftlfcftfcftfcfifcSHT H fcjS*T£5 £ 1 fete, 

^7A (AU3) ^V^lWtUH, fj&, ±U<D7 n-)V7>hy ±>Wm 
fa xh77'J->Xr>^W^ffiV^©=bS : gbV^ 

©K*i£^\ 1/99-99/1, SSfctel 0/9 0-9 0/1 0, #fcfc2 0/ 
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8 0-8 0/2 Om&tZz.%&?\ZtZ>Z£tfft%.L\,\ 

JIB* -JKWKli, *«Si3t*K*JS#1-S^, S^^t»;W>^-^i;M$ 

£7c, *-;VaAls1^1fctt, 4#MB§6 3 - 2 9 5 6 9 5#&ft, #W 

2 - 1 9 1 6 9 4*4fc«. 3- 7 9 2 ftM^ 5-234681 

ft, #P?I¥5 -2 3 9 4 5 5-^&ft» 4*M¥ 5 - 2 9 9 1 7 4^|g, #SS¥7 - 1 
2 6 2 2 5^&tt, #H¥7- 1 2 6 2 2 6 #&ft, 4f M¥ 8 - 1 0 0 1 7 2^& 
ft. EP065095 5Al«CB«SnT^a*aWr»fb'S*ftMVi*J:t*JT'* 

x-;^75> : TPD) , 3f#SSK7S>, tP7y>lif, ^JWt 1 /-^ 

jv&m&> #y?*7i>«Tj5. cne©{b-&#iJ±2sy > ±^ff^tT ! bi;<, 

©t€?, ±111 (ITOf) M^^^t>i^v->zy^Jl<D^^it^(DM<DmiZ 
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7;U53^7A (Alq3) %© 8 >J /-JVftbVvtOflMWfcfcEffi^fc-f 

7>ff*lft, bril5 77«3S#, ^/4-tMJ7f§aj#, y7i-M/>m x 
h o s& 7 JU* V >M*# * £J3 v> * z. t ifi-e £ 5 „ ttH^H £ftfa 

c © j: 5 £^/uei to vi x ttvr&xmmm £ 2 n &.±wt zt^h sure % § . 

$4 9^-7, 6 975^7 0^—7, fc£lK8 6 A* 6 8 9^— 7K:S5«c$nTU5 i 

S^RSr^tTttft. fif&#£LTttfcl*.to£PPV (#'J/^7x-l^>t*Zl/» , 
Ro-PPV, CN-PPV, MEH-PPV, DMOS-PPV#©#U ^77x-V>k*-V>g| 
#, PAT, PCHMT, POPT, PTOPT, PDCHT, PCHT, P0PT#©^U5 1 ^-7x>^ 
ft, PPP (#»J^77zlU» > RO-PPP, FP-PPP, PDAF^©^UA5 7xXl/>^ 
PMPS, PPS, PMrPrS, PNPS, PBPS»©#U PAPA, PDPAH© 
^'J7tf^>» PdPhQx, PQx, PVK, PPD<S©-t©ffiSf#fo g^Ulj^n 
£KlPerylene (^>Jl/» , Qd-1, Coumarine6 (7"?>J>6) , Qd-3, Qd-2, DCM1, 
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BCzVBu Rubrene, TPP, DCM2, Coumarin540 (7TU75 4 0) . Rhodamine 6 G 
(D-^5>6G) , Quinacridone (3^7 'J K» , Sq, Pyazoline (fc!77U» , 
Decacyclene (x# v7 i/7) * Phenoxazone (7x7 IT./— ^) , Eu££0-6jjS£S&&n 

Vib^S^TO, *SVitt^SB^"T?*r>Tfe.3:<, £®*£tt;!f57N«$©Sa\ 7;u 
5 ©-fe 7 5 y 7 7i . 7^7 77^©£M7- h \Z&fflMkti £<D%m®MZfaL 

fr\ SEifBEIl*fctt/^X»fttTS^it>T?**. SUn«JE«, SAT, 5~2 0V 

USAy 7 7ltlii7^D ->7- 7(CuPc), m-MTDATACftaSES ft377-A* 
-7 £75 >tPf Wn^W^J U -;U7 5 >*s<£iH 1 ^Ttt«k< S 

Iifi^<tfci^W:tt,^5 t S^?^T«#U7-U>(PAni), 
# U 3^7 x 7(PEDOT)#©*iStttf U T-SrJB V>5 £ fc #T!* S. ^7tI 

^Ji^tfRi«t±iS0^-&tF^»i-s utiaoiit^ c tare**. 
7,-r y ?>^*j L, fe t < ftnmmnRtt t» b ? 7777 L < & h ? 7-777 
£^-7 kts iwi t» 5*1*. 

T.-^? 1 7 278 SHU, Srara^iSgt *^7x-f ^5 1 >^E*, 7*7 
>KSi*t:tt, AL Cu> Ta, Ru, WSi&i'^/gH £ tl£ 0 Z.ftt>\tXAy 7 , 

sfc, dbi/>x^©s»tctt, jzvmmmmm^ sio 2 tzEommmttf 

7-f^5 1 >^f 7 7-77.7, ££l£mOTiQffl b57777©7~7« 
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ff. FH>II< ^=t^-h«S(C^ Al, Cu, Ta, Ru, WSi&££J^£ 

• nS¥«&/pM¥M^£>&£pnjg£ 

^ Of tif ©^f ^ S40 (t raX 40 Jim, S^5©^*$S40mmX40mmTSS. 
jE7l&AJl iltfta -NPD, m?&Xffimm trnteZtltzftftm tLT\$Al<$Z 

^©7-7- FW>«*fcttAi*, y-hMfcttwsifc, ^r-h»Ji, $g-llH 
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fcT^T CO* -f v > 201 E»(y~ h^)*3=fc ^-7. -f y ? > i/JBEiR^-^ao fc5 

Msmss a * b t * 5, mmxm. \z mmm ie -d ttmm tnt> u v >=gg t r 

mtm^mv%tt £ § S K £ D Jttfc b t Z. 5 > *l£*iIE £frfc> fc V>&S « 
J»«tf5^tr&**a*lcsnTVifc©l^b, »««iE*ffr>fcMTtt3W«tr5 

t>mi**>n2>yt*»&<y?t y^-mizm <z turns zv-cm^omyt ® 



